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which forms the ring, revolves continually round a circular axis, which forms, as it were, the nucleus of the ring. There is this remarkable fact in this rotatory motion, that all the particles which are situated upon one of the curves which can be drawn in each section of the ring- are indissolubly tied down to their circular paths, and can never quit them; so that the whole mass of the vortex ring will be always formed of the same particles, This theorem was proved by Helmholtz in 1858. This eminent physicist has analysed the vortex motions which would exist in a perfect fluid free from all friction. He has proved that in such a medium vortex rings, bounded by a system of vortex lines,1 are formed of an invariable quantity of the same liquid molecules, so that the rings can move, and even change their form, without the connexion of their constituent parts ever being broken. They will continue to revolve, and nothing will be able to separate them, divide them, OT destroy them. Those existing in the liquid will exist there for ever, and new ones can only be excited in it by a creative act.
The smoke rings of which we have spoken above would give a perfect representation of these liquid vortex rings, if they were formed and moved in a perfect fluid. They are not so; but such as can be formed can serve for the demonstration of some properties of matter in vortex motion. They are endowed with elasticity and can change their form. The circle is their position of equilibrium, and, when their form is altered, they oscillate round this position, and finally reassume the 1 ' Wirbelfaden und Wirbellinien,'